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摘  要 
I 
摘  要 
本学位论文选择长链烯烃氢甲酰化制高碳醛为目标反应，以介孔分子筛
MCM-41、MCM-48 和 SBA-15 及 SiO2 等为载体，通过表面键联有机官能团和离
子液体，固载化油溶性铑膦配合物；在此基础上，制备了担载离子液体−水溶性















































This dissertation has set the hydroformylation of higher olefins as the object of 
study. The organic-soluble phosphine-rhodium complex has been supported on the 
organo- and ionic liquid (IL)-grafted onto the surfaces of mesoporous silicas such as 
MCM-41, MCM-48 and SBA-15 and conventional SiO2. Thereafter, supported IL 
phase catalysts (SILPCs) have been prepared by direct co-immobilization of 
water-soluble phosphine-rhodium complex and IL onto the mesoporous silicas and 
SiO2. The supports and the catalysts were characterized by means of XRD, BET, 
FTIR, AAS, XPS, SEM, HRTEM, TAG-DSC and NMR to correlate the catalytic 
performance and the structure of catalysts. The aim of the studies was to explore the 
possibility of developing novel heterogenized catalysts for the hydroformylation of 
higher olefins. 
1. Organo-functionalized mesoporous silicas with silanes containing (mono-, 
di-)amino, mercapto and nitrile groups, respectively, were used as supports to prepare 
heterogeneized Wilkinson phosphine-rhodium complex catalysts. Evidences from the 
experiments revealed that the mesoporous silicas retained their skeleton and ordered 
mesoporous structures after the organo-functionalization and Rh-P complex 
encapsulation. The remained channels were enough for the diffusion and reaction of 
substrates. The catalytic performance was influenced by the structure of organic 
groups and those containing di-amino and nitrile groups as supports showed better 
catalytic activity. A strong interaction occurred between the amino-groups, 
particularly those at the internal walls of mesoporous silicas, and P-Rh complex, 
resulting in forming the stable heterogenized catalysts. Such catalysts afforded 
relatively lower TOF than that of the corresponding homogeneous complex, but they 
could be easily separated from the reactants and reused many times without 
significant deactivation. The accumulative TON was higher than that of homogeneous 
counterpart. 
2. The mesoporous silicas grafted with IL were used as supports for immobilization of 
Rh-P complex. The results showed that the Rh-P complex could stay stably in the IL 
layer at the surfaces, forming an alternative kind of heterogenized catalysts that were 
active for the hydroformylation of higher olefins and showed no significant leaching 
of active species in the process of reaction. Moreover, they exhibited better catalytic 
activity than that of above heterogenized catalysts and also could be reused several 
times without considerable reduction in the catalytic performance. In contrast, the 
drastic deactivation was observed during the catalyst recycling with the non-grafted 
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